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ith vhen the bearing was 8. W. by W. W. 17 n 
be jeagues, by the mean of 3 distances of Sun and Moon Jon- 
eſt gitnde 100 28% by the mean of 3 others 1095; of 3 
by HOWS 410®{t0\.3/ of three others 109 1“; from which obſer- - 
Id rations hy the Moon, the longitude of whine place on the ſea 
th could not much exceed 10 degrees; the variation obſerved 
fe a the ſame place was a little more than 5 degrees. If an 


allowance be made for the change of variation; and the Jon 


{| gitude of this Ifland: inferred: ftom it, there will be leſs than 
E, half a degree of difference” between the determination by 
e- the Moon and the Chart. Had 1 laid down theſe Iſlands by 


ſome re —_— authorities, the longitudes en drag 
have differed eight degrees from one another. 


what errors might have happened by the introduction of 


Cape de Verde Iſlands wert determined; as: the beſt that L 
of St. Jago, thei principal of them; had they been placed 


theory, akhopy h: the variation lines would have gone with 
the Illands; and 1 am inclined to think, they may need 
ſome. ſmall correction that way, but have taken what n 


23. As the manner in which this Chart ace differs 
'there> 


fancy. it to be a plain Chart, whilſt it 1 is not ; if may 
fore be propet to explain its conſtruction. The de 
at the bottom of the Chart may be ſufficient for more intel- 
gent perſons, but a farther deſcription is as follows: The 


diſtant from each other, it is eaſy to aſſign a place on nos 
4 5 withour AE FR or ern #fixth, 8 a 
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aken Eaſt of it. Mr Maw gave the latitude 37 0 S. and 


22. I have been the more particular in this date ſhew | 


more Eaſt, it would have been more agrerable with my 


for the beſt, authorities. LIE 4-73 3 51 13657 ' 


degree : 


gave me rhe latitude 360 5 5. 8. longitude 109 34 W. with- : 


more ſea coaſts, here the-;longitades- have not been well 5 
aſcertained; It as with difficuley the longitudes of the 


could conſult idiffered- a degree and half in the longitude 
from all others that have appeared, and ſome perſons may 


degrees of latitude arg every where equal and they are ſhewh 155 
by ſtraight lines parallel to each other; ag theſe are: ſo far 
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x be degrees of Jon 
7 from each oeervatiahe wy 
as the degrees of, 3 ES m 
they ee toward esch other towan the! North and 
8 r the paralleliſm . oß the degwees of latitude, 
; {nll the. meridians. on the globe; this conſtruction 


riſe ma ical: pripciples, and 
Ee bee of he con — er 


ges toward the poles, which: 

introduced by Wrights. conſtruction, hut at ce agg 
time Cauleth the variation Ines te gan ae e f d rege 

8 an the Chart, RWE NEH h N 15+ 4 fptys D e 
24. The maſt natural order Mhich the meridiana and par 
A cauld haue had, would have been, their 3 a 
malt at right angles to each other: but vet it is conſidered, 
Lid .the, Chart is not only. contained in a, much leſs ſpace 
f aden but ſhews the path of the ſhip in a better manner, 
Ifen t any diminption of. the: ſcale, and that a Mercator 
lineation 1 is added, for finding the courſe to be ſteered, 
from the Jatitude and dengitude arrived in, to the latitude 
dad longitude of any other place; any ohjection to this new 
made of delineation muſt bave but li: tle weight with reaſon- 
able perions, ſineę it is à property; whieh belongs to many 
good maps, and. fo. many advantages are here e 

_ Mews l ITY ruin iti 7 415 A 

: 1 ing. given. an acequnt. of ihe aan progreſs of 
Vn variation Of. the campals, and: ſhewu the various ſteps 
by,wh ich. DATCIIEpts have; been made therein from time 
tao time; 2 ee Mew, what are the proper inſtruments 
vering the longitude: at ſea by this me- 
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Variation; Chart is applied- e 
26. The inſtrumemats to. he- ved are, er ion, Hadley' 
Quadrant. or Sextant. Lhe:mapner-of- adj uſting and uſing 
this; intument is ſo weil known, to Navigators, that it 
ſeems almoſt unneceſſary to mention them; but, if the 
| Reader is deſirous, he may find theſe things, with 'the aps 
Plication of this inſtru went. largely esd in * Few 
. tile of Practical Aſtronomy. 
2% „ The. Navigator ſhould; likewife Jane whe. os of an 
eee The e * * wagen 
elivere 
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x oblerved forg\nogrearnice et 
* chat the aximuth 
cee eee Marter K 
nuch leſs accuracy may be diſpenſed with, "if 7 Pere — 
rations be taken nearly at equal imerva ervals of time, ind the | 
medium of them ſet down for the obſervation. e ge oy 
28. Herſhoutd-likewiſe have u table of g bub 2 
ungents; and ſecants, ſuch ate in the con books 

navigation ; the variation chart here deſcribel; à table 
the Sun's dealination; and, if he chooſes to obſerve for the 
bngirude by. this method in che night aime. che ſhould have 
table ai che-decfinations of che pri bfnted Stars, Both  - 
theſe": latter tables are in this Fract, which, if > 
be hath norother books, e ne ae — 3f 
nthms: before-mentioned- 12412, ee e 
29. The obſervations and calculations the ö 
made, in order to find the variation 5 are 
nell known to Navigarors;' as being practiſed al moſt every | | 
day by them, that it ſeems almoſt unneceſſaxy to exemplify , 
tem bereg the calculations at large, with-romarks om them, 
xe in my Practical A ſtronemy The ion fer the 
amplitude is thus : As the ooſine of the latitude id 0 gle | 
ine of the declination, ſo is radius to thefine" of the „ 
de. Bur when thenaimurbof the Sum irtequired, allarger i 
* is uſed) 70 —— r, AS (the do arge | 'A 
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being fabrrafted, leaves: — ig 4 U i 
. of the cb- latitude, ming ven from the inden; che ag. 
coſecant of · the do altitude taking ton from the index r: 
ſine of the half for, and tlie ſine of che remaindbr; being 
added together, and thein haf ſum ound in logg -ſines. Sdd- .F 
ble the arch to which that is a cosſige, izthe:abmuthgr 
tuè bearing of the Sun from the point of the Horizon under 
the as le, wheth n or. South latitude; 
| 1 55 e 
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eg | der the arc amplitude; 8 
azimuth; the — between it and the . — 
tude or »zimuh/reſpattivelyiix 'the\yeriationcat the compaſs, 
There are ſeveral caſes : concerning the variation, whether it 
be Eafting: eee de Prog are ſo: well no.] to Navig 
tois; as bein n! part of tha art with which chey are — 
* conyerſant; that it ſerms needleſs to partitularize them 
Bib 7 be ſaic concerning obſerVationd for 8 1 
Payee Vil ata a le 243 (VHS s: © 4 ie 
| 8 we e keene e e Variation, Mhether 
e Eaſting . or Weſting; and having the latitude; of the 
place neee wee the Puch eithrer abe Mhip's reckon- 
ing ot an obſervation, guide qaur eye along that latitude, on 
the Variation Chart, between the parallels, until you come 
do ſuch a curve line of the variation as:1your--havei obſerved, 
— und from that place: of interſeCtion-ior; meeting, guide yout 
eye Northwardly or Southwardly,, under che direct ian of the 
Alaclined/meridiansz and the figures in the margin at top or 
. bottom will ſhew the degrees and parts of a en of. n 
. ou London, either Eaſting or, Weſting . 
ren preſumed. chat, by this method, che Jongitade 
-may'be,cakepwithinithe ſeas/for which, the Chart is drawn 
| " - fordonie-years:to/come,/ without much need. of correction 
pDut as the magnetic ſyſtem may not. he ſuppoſedito be often 
| ata ſtand or ſtationary, at the end of. many years, che lines 
of equal variation may acqua / a. different ſituation amongſt 
_ the meridians and pirallels of, latitudez / in Which caſe. it will 
ba wery eaſy, by the, help of a. fem ohſeruations, to intro 
Aude ſuch corrections, Either: addlitiue or ſubduct we, as 1 1 
make it fit ro; he dependecꝭ on Vith certainty. /.-/.; .c | - 
gg. The. latitude and. longitude, oficthe wp being thus 
-Yetetmined, it becames-a queſtion} in Mercator s, on rather 
bee geg, 20 getermine what. caufſe the ſhip. ſhall 
deer, to e any other place whtiſe latitude and. dongi- 
dude ire given; hut as this may: he thought à little tedious, 
a have drain n delineation? af chisckind, which, being ap- 
1 will ſolye this uſeful additional pro blem hy inſpection. 
mf this 'delincation, «the; -coalts; are omitted, Hecauſe of the 
uncertainty witli Which cheir ee Aba known, and be- 
ee e e plied.a0 
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comp 
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SI which. is known to all ſramen; us being 5 or 
which all other Variation charts have hitherto bean drawn, | 
without ever having been applicable or _ 3 : | 
pichin the JLnics-before-mentioned,# oi fot 092k # 
85, It may be expected by ſome pesſans, chat L ſhould gize „ 
Variety of examples; to make things plainer ta the Reader. 
| have: not given ſucks: examples, becauſe the 
maoner of making them is known to eyery Nauigator, I 
mean the Caltulktiohs proper te be made before the Varia- 
tion Chart i 10 de applied; and the application! of iitneetls | 
no examples r do e ofteti find in exemplifying Writers, 
ſuch improyeimbiits/as" bave been dell ver y athers! IT is 
remarkable, th thät the greateſt improver of navigation tat 
eyer was, Edward Wright, gives the feweſt exemnmplatyzcal+ 
tulations of any, throsghout all the parts of his'T iearrſes> 
36. It may be expected likewiſe, that L ſhould have delineds - | 
ted the ſea caalts of the Continents in xbis part of the. work, : 3 
8 ſituation of the ſhip/to thoſe caſts migſit appear b . 7} 
inſpection : but, the delipeatioh of coaſts, Whaſe longirudes 1 
| are very imperfectiy known, can be but of lüttle Ui; And 
therefore are belt omuittsd. Phe Variation. Chart being de- 
 figned farideterminidg the: longitude in thoſe open ſrus within = 
3 degree, when that is found, it cannst be very dimedlt to 
ſail a few hundred miles by the 10g lite and campakk * | 
ſome tolerable certainty ; add from both af 'theſe'me 45 
determine che place of, the ſhip, for many parts —— 8 
wo near N lands, 18 . es vf vanation n 
Eaſting 
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tion and latitude only. S u. er tt el Gat N ie 
ge Tbe Oceans moſt frequented; where che poſition of the 
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ſetrled by good aſtronomical obſervations, nor hath the va- 
riation of the magnetic -neetile been obſerved near them; 
if either of theſe and their latitudes were known, they might 
have been accurately placed in the Chart; but as they are 
not, theſe are omitted, with a deſign to make a table of 
them, and ſuch notes as are proper. By the ſame method 


it is eaſy to ſettle the longitude of any new Iſlands that may 
hefeafter happen to be diſcovered in thoſe Oceans, although 


they are far remote from the lands; nor doth it ſeem altoge · 
ther neceſſary to remind the ingenious; Navigator of obſer- 
ving the variation, not only at all ſuch Iſlands as are far 
d.ſtant from the Continent, but at all Capes and Headlands 


belonging to the Continent, as he is ſenſible of the uſe it 


may be of, in correcting the variation charts, from one pe- 


riod of time to another, if ſuch delineations had no other - 


uſe,” but to ſupply the uſe of an obſervation which is now 
commonly made, to have the courſe more certain. 
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i perſon at ſea May at, 5 in eds 448 {1 i Marty 

and hon Noon he takes the alritoda of 1b 8 ot centre, 

which gleared from ſemi- diameter dip and refraction. is 1.5% 

Val at the ſame time, the bearing, of the Sun's centre 

is taken by the azimuth e Wien We 

Required de lengitude ? inn * G e apt EL , 120A 
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centre, as before 15% 17', when the Sun behrs North Kalk- 
| vardly 829 ; 25 per SUS: Hare, the lait? 
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ny Table of Refraction from | the Horizon, to o the Altitade 


4 
a | 2 Degrees, where | it is but a * of f a Degree, and 
0 1 all ee be fey i in £ operations. 
q | Altit. Refrac. ; 1 Altit. Refrad. 
7 Peg Mi. Deg. ls "Deg. Mi. 
7 0x 34 „CCC 2 © 
e i e e aut + 3 0x 4. 

14 30% 26 „% % K ‚ 2 ä 0. 5 
% one 9 „ 
, , * es bs - 
oo 1 2. 22 14 ee e, 
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| Wben Ute altitude of tichn ie Sid or gar is ten 
the refraction muſt be ſubtract therefrom, eeauſe It makes 
the object appear mor elevated than it really is; * But 
before ſud {>trattion, "it is to add the ſemi-diamete, 
I i be the Sun's alcitece that is 55 his lower 
limb is brought to touch the borizon, although it would be 
melt to add it after the ſubtraQtion, and fhaꝶ ſemigdiameter 
may always be ſuppoſed 16 minutes in ces ee. 5 


} A Table fing how uk clit apparent Horizon 
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- ſ. 1 4% nt W e FAN, C 
"= 27 8 „ 28. 8 „ xn il 
9. 2 n RY, e 1" N. $. 
3 . . 248. Yo 35 84 9˙ 21 N. ye! 

9 8 „12 un e 8. 18 40 N. rd 
5 568. 10 365. o 34N. 12 8N. Mii 
25 19 88. 9 88, +2 N. 13 2 N. da 
29 15 17 558. 7 388. 15 42 N. 14 43 N. ‚ 
Day. May. June. July): Augpſt. A 

i 16% 19 N. 22 1% N. 23% 5N. 17, 62 N. 1 
5 16 29 N. 29, 39 N. 22 18 N. I 2 48N, 
9 17 , 34% 23, 6. 22 18 N. 15% 49N. 

5 18 35 N. 23 16 N. 21 45 N. 155 28 N. 4 
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2 2k N. „ 23 261 4 55 N. 31 
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Day. Septechber. Oktober November. December. 
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r BW! we. 5 1 wh wh, 33 8. 2830 1 ut 
Taku | {Si 7 25 7 55 Oy i 368 % 23 
1 8. 23 0 98 


Note. The years 1776, 1780, . are Biſſextiles; 
and in theſe Biſſextile years, the Sun's declination will be 
nearly the ſame again on the like days of the month; but 
for any intermediate days the following method i is to be ob- 
ſerved; ſuppoſe for inſtance, the Sun's declination be re- 

uired for Auguſt 20, 1776, or 1780, the e will 
ſand i 8 22 8 

: i _ Auguſt 
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IE the declination is required for any day of a Biſſes , - 
year, it may be thus found by this ſhort table, for che me⸗ 
idian of London at Noon; but if it be one-year after the 
Bifſextile, the anſwer is for the meridian of London on that 
tay at 6 Afternoon; if two years after, it is for — „ 

f three years after, for 6 in the Morning the foll 25 
on account of the return of the ** year, And 9 86 
iy other meridian, allowance muſt ain Lache wo „„ 
wn change of variation. Wop Fon new. s/ 
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6. A Table wing the FS Lab to be 3 FA; the 1 
tion of the Sun's Declination, ro every. :5 Degress of Ln 
gitude from London, the Daily Variation 8 n 4 25 
in n the firſt Column, in Minus of a Degree. . 
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The application of this \ able to more than 180, is 
ident, „ r 65G be 2h S., 1 1 
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| | 46. A Table of the Declination of 5 the brighteſt 7 
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